04 10/1 3 WED 23:46 FAX 03 3 402 4660 _ 



• 

-»->-> McGlnn&Glbb 



BL069 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04700 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L27/088 



According lo International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI* 7 H01L27/068-092, H01L27 /108 - 11 5 , H01L2 9/78 - 792 , 
H01L2 1/8234-8238, H01L21/8242 -8247, H01L.21/33 6, 
H01L21/31-318 



Documentation searched other than minimum documentauon to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1922-1996 Toroku Jitsuyo Shiran Koho 1994-2003 

Kdkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search {name of data base and f where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



JP 2000-307010 A (NEC Corp.), 
02 November, 2000 (02.11.00), 

Column 4, line 4 to column 5, line 24; Pig. 1 
(Family: none) 



US 6278164 Bl (KABUSHIKI KAISHA TOSHIBA) , 
21 AugU6t, 2001 (21.08.01), 

Column 9, line 40 to column 11, line 21; Figs. 

11A to 15B 

& JP 10-189966 A 

Column 12, line 3 5 to column 14, line 31; Figs. 
8 to 10 

& KR 1998-00645B6 A & TW 368746 A 



1-2,4,14-15, 
17,26-27,30, 
32 

3,5,13,16, 
18,28, 31,33, 
41 

1-4, 14-17, 
26-27, 30-32 
5, 18. 33 
13 , 28, 41 



pT| Further documents are listed in the continuation of Box C. \ \ Sec patent family annex. 



Special categories of cited documents; 
A* document defining the general state of the art which is not 

considered to be of particular relevance 
E* earlier document bui published on or after the international filing 

date 

L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring, lo an oral disclosure, use, exhibition or other 



doeumen! published prior to the international filing date but later 
than the priority date claimed 



"Y" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 July, 2003 (15.07.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
29 July, 2003 (29.07.03) 



Authorized officer 



Telephone No. 



PArm PfTT/lKAr710 fsexonri sheet! Uulv 19981 gjEST AVAILABLE COPY 



04 10/13 WED 23:46 FAX 03 3402 4660 



;W a^TH^af AS/3 



McGlnn&Gibb 



©070 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04700 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP 2000-307083 A (Hitachi, Ltd.), 
02 November, 2000 (02,11.00), 
Full text; Figs. 1(a) to 18(d) 
(Family: none) 

JP 7-326681 A (NEC Corp.), 
12 December, 1995 (12.12.95), 
Full text; Figs. 1 to 11 
(Family: none) 

JP 11-67760 A (Sony Corp.), 
09 March, 1999 (09.03.99), 
Full text; Figs. 1 to 4(c) 
(Family: none) 

jp 2000-232170 A (Toshiba Micro-Electronics 
Corp . ) , 

22 August, 2000 (22.08.00), 
Full text; Figs. 1(a) to 12 
(Family: none) 

JP 3-30470 A (Toshiba Corp.), 
08 February, 1991 (08.02.91), 
Full text; Figs. 1 to 4(e) 
( Fami 1 y : none ) 



4, 17,32 
3, 16, 31 



5, 18 , 33 
3, 13,16,28, 
31, 41 



3,5,13,16, 
18,28,31,33, 
41 



3, 5,13,16, 
18, 28,31,33, 
41 



1-5, 13-18, 
26-28,30-33, 
41 



Form PCT/ISA/2 10 (continuation of second sheet) (July 1998) 



04 1Q/13 WED 23:47 FAX 03 34 02 4660 



McGinn&Gibb 



1071 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04700 



Box I Observations where certain claims were found unsearchable (Continuation of item I of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. f — | Claims Nos.; 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. | 1 Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3, £3 Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



The group 
^comprising 



Box U Observations where unity or invention Is l acking (Continuation of Item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

of inventions of claims 1-65 are linked only in the point of 
at least a first insulation film structure including a first 
insulation film made of a first high-permittivity insulation material 
and having a first electrical film thickness and a second insulation 
film structure including a layer structure including the first 
insulation film and second insulation film made of a second high- 
permittivity insulation material different from the first one and having 
second electric film thickness different from the first one" . This 
point is disclosed in prior-art documents such as JP 2000-307010 A (NEC 
Corporation) 2000.11-02. and therefore 
(continued to extra sheet) 
I . r— j as all required additional search fees were rimely paid by the applicant, this international search report covers all searchable 

claims. 



2- □ 



CZ3 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 1-S, 13-18, 26-28, 30-33, 41 



4 j— | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continuation of first sheet (1) 

cannot be a special technical feature. The claims of this 
International Application define at least nine inventions: (a) 
Claims 1, 2, 14, 15 , 26, 27, 30} (with no mutually different 
materials or technical features of invention) , (b) Claims 3, 16, 31 

{with the same constituent elements but with their mutually- 
different composition ratios), (c) Claims 4. 17, 32 (with mutually 
different crystal structures), (d) Claims 5, 13, 18, 28, 33, 41 

(change in film thickness direction), (e) Claims 6, 19, 34 (with 
mutually different densities), <f) Claims 7, 20, 35 (with mutually 
different profiles in the film thickness direction of dangling bond 
density in a film), <g) Claims 8, 21, 36 (interfacial layer 
consisting of at least a silicon oxide film, silcion oxynitride 
film, or silicon nitride film), (h) Claims 9-12, 22-25, 29, 37-40 

(with mutually different etching rates) , and (i) Claims 42-65 (the 
process of selectively removing a second insulation film with a 
first insulation film left in at least a first selected region) . 
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